Epigenetic regulation of megakaryocytic and erythroid differentiation by PHF2 histone demethylase.
Plant homeodomain finger 2 (PHF2) is a JmjC family histone demethylase that demethylates H3K9me2, a repressive gene marker. PHF2 was found to play a role in the differentiation of several tissue types such as osteoblast and adipocyte differentiation. We report here that PHF2 plays a role in the epigenetic regulation of megakaryocytic (MK) and erythroid differentiation. We investigated PHF2 expression during MK and erythroid differentiation in K562 and human CD34+ progenitor (hCD34+ ) cells. Our data demonstrate that PHF2 expression is down-regulated during megakaryopoiesis and erythropoiesis. PHF2 has a negative role in MK and erythroid differentiation of K562 cells; knockdown of PHF2 promotes MK and erythroid differentiation of hCD34+ cells. Similarly, we found that p53 expression is also down-regulated during MK and erythroid differentiation, which parallels PHF2 expression. PHF2 binds to the p53 promoter and regulates the expression of p53 by demethylating H3K9me2 in the promoter region of p53. Taken together, our data show that PHF2 is a negative epigenetic regulator of MK and erythroid differentiation, and that one of the pathways through which PHF2 affects MK and erythroid differentiation is via regulation of p53 expression.